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Rock Drill Lubrication in Quarry 
and Mining Service 


OLD weather operation imposes a severe 
C load upon any lubricant which may have 
to function under exposed conditions. In 
no class of service are these conditions more 
exacting than in quarry and mining operations 
where ice, snow, water, dust and mud must be 
so often encountered. Men and machinery suf- 
fer under such intensive conditions; the former, 
however, can seek some relief under cover; ma- 
chinery has no recourse, but must depend solely 
upon lubrication for the protection of its mov- 
ing parts. This of course places a most exacting 
duty upon all lubricants employed, for any 
suggestion of congealment or inability to flow 
} readily may remove that element of protection 
so essential to machinery in cold weather. 

In the northern states and the colder coun- 
tries of Europe, winter-time lubrication of 
pneumatic tools in quarry and mining opera- 
tions must be carefully studied. Those finer 
parts such as comprise the working elements 
of drills, rock hammers and other pneumatic 
P tools, along with close clearance mechanisms 
require especial consideration for the least re- 
sistance imposed upon their free motion may 
lead to serious increase in power consumption 
"with loss in efficiency and the tendency to- 
wards wear. 

Rock drill lubrication in mining and quarry 
operations also requires careful consideration 
due to the fact that effective use of air has a 
direct relation to the power bill. In cold weather 
the selection of suitable lubricants for drills and 
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other types of air tools which may be exposed 
to the elements is especially important, for low 
temperature increases the resistance to flow 
thereby rendering petroleum lubricants more 
sluggish and less likely to reach all the mech- 
anisms in certain types of tools. Hence the 
importance of low pour test and relative vis- 
cosity in predicting to what extent this may 
occur. 

Tool designers have progressed markedly in 
their studies of ways and means to insure rock 
drill protection through dependable lubrica- 
tion. They have given particular attention to 
lubricator construction and protection of all 
mechanisms by oil tight seals which not only 
prevent leakage of lubricant but also entry of 
abrasive foreign matter. This latter may be 
especially harmful to parts if it works into 
the mechanisms in that it will promote wear, 
cause increased clearances, and bring about 
noisy operation with marked decrease in effi- 
ciency. So thorough understanding of design 
lubricator application and the physical limita- 
tions of rock drill lubricants will be especially 
helpful to the operator of mining or quarry 
machinery. 


PRINCIPLES OF OPERATION 


A rock drill is a mechanical device, portable 
in nature, self-contained in regard to its pro- 
pelling and operating mechanisms, and func- 
tioning by the energy resulting from the ex- 
pansion of compressed air. The basic purpose 











of a rock drill is to supplant the tedious and 
more or less unsatisfactory method of manual 
labor with the far more rapid and efficient 
method of automatic production. This is ac- 
complished by subjecting the working end of 
the tool to percussion or rapid hammering, 
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As commonly understood, the rock drill is a 
percussion type of tool containing a_ piston 
which moves back and forth within a cylinder, 
striking rapidly upon the head of the drill steel 
which is held in the chuck. The design is so | 
planned as to bring about rotation of the drill | 

















Fig. 1 
plies lubricant to all parts of the machine. 
the lubricant is fed to the rear end of the cylinder. 


constant pressure, or, in some cases, a com- 
bination of pressure and rotation. Where 
percussion is employed, air pressure acts on 
the tool mechanism in much the same manner 
as steam acts on the pistons of a steam engine. 
In other words, the tool mechanism involves 
a cylinder with suitable companion piston and 
valve arrangement for the admission of air at 
the proper time, according to the number of 
strokes per minute or percussive frequency 
required. 

Two sets of valves are normally involved; 
i.e., the throttle valve whereby the operator is 
able to control the amount of air admitted and 
the working valve, which, through suitable 
timing, control the frequency with which the 
air pressure is allowed to react on the piston. 

From the viewpoint of wear, the rock drill 
can therefore be likened to the reciprocating 
engine. In the matter of lubrication, however, 
and the reduction of this potential metallic 
wear between cylinder walls and pistons, etc., 
an opposite consideration is involved. Instead 
of relatively high temperatures as in a heat 
engine, low temperatures must be dealt with. 
Steam in its expansion gives off heat; petroleum 
fuels in their combustion develop heat; air, 
however, in its expansion and passage through 
pneumatic tools, absorbs heat from its sur- 
roundings. In consequence, this expansion 
temperature may be quite low. So, rock drill 
lubricants must be able to stand low tempera- 
tures and flow positively to all parts. 


DRILL CONSTRUCTION 


To enable better understanding of the lubri- 
cating requirements involved in rock drill 
operation, consideration of drill design and the 
principles of construction of the working ele- 
ments is necessary. 
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The Gardner-Denver D-89 Drifter Drill as designed for general mine and tunnel work. An integral lubricator sup- 
A chamber surrounding the front cylinder liner serves as a reservoir from which 


Courtesy of Gardner-Denver Company 


steel at the same time. Compressed air 
affords the medium of operation of this piston; | 
the speed and pressure, of course, being de- 

















Courtesy of Ingersoll-Rand’Company 

Fig. 2—Cross sectional view of the Ingersoll-Rand ‘“Jackhamer”, @ 
showing the general construction and relation of the working parts. § 
pendent upon the pressure of the air received 
from the compressor and being controlled by 
a suitable valve. Rock drills, as applied to 
quarry and mining operations are of a number 
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of types, according to the work to be accom- 
plished. The hammer type of drill, as used for 
bench work or secondary drilling, is generally 
applicable to down-hole work. The rock- 
hammer or jack-hammer type of drill may be 
either comparatively light in design and capable 
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normally mounted on a column or tripod. On 
the other hand, the drifter type of drill can 
also be mounted on a portable rig, when it is 
known as a “wagon drill.” 

Rock drills may be designed for either wet 
or dry drilling, according to the type of service. 

















Fig. 3—The Chicago Pneumatic type of Drifter. 


exhaust. 


of hand operation, or it may be so heavy as to 
require mounting on a tripod or column for 
mining operations, or on a wagon. mounting 
for open work, 


Courtesy of Chicago Pneumatic Tool Co. 


In this type of drill the entire mechanism is lubricated from one oil chamber, 
although provision for an air line oiler installation is also practicable. 


The feed screw is automatically lubricated by auxiliary 


In the operation of the “Stoper’’, or any other 
type of drill employed in angular or upward 
drilling in tunnel operations, it is extremely 
important to reduce the amount of dust in the 

interest of improving work- 











ing conditions and reducing 
pe rsonal hazard among the 
drill runners. 

Wet drilling, whereby a 
certain amount of water is 
injected under pressure into 
the hole being drilled 
through the drill steel, has 
been found to. effectively 
accomplish the desired re- 
sults. In addition, a certain 
amount of the exhaust air 
after it has done its work 
will pass out through the 
hollow drill steel. This ex- 
haust air, along with the 
water, is of added assistance 
in removing cuttings. 

The construction of a 
drill for wet drilling calls 
for a tube extending from 
the back head through the 
rifle bar and piston, and 
thence into the hollow drill 
steel. Through this tube 
|} the water is pumped under 
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Fig. 4—The Sullivan DH-4 Drill and oiler mechanism, showing compactness of design 


of interior parts. 


Drills designed for horizontal drilling are 
essential in mining and tunnel driving service. 
Normally they are known as “‘drifters.”” Where 
upward drilling i is necessary, in turn the drill 
is termed a “stoper.” The drifter drill is 


f Sullivan Machinery ¢ ompany pressure. 
and relation Drills of the hammer 
type, designed for down- 


hole quarry or excavation 
work, on the other hand will very often employ 
air alone instead of water for removal of cut- 
tings, especially where damp rock is being 
drilled. 


Relative to lubrication, those parts which 
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must be considered include the cylinder 
housing, the reciprocating piston, the valve 
mechanism and the front head which houses 
the chuck and rotative element. The main 
moving parts, of course, are the piston, 
valve and rotating chuck. Movement of this 
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problem from the viewpoint of frictional wear. 

It can be appreciated that the lubricant for 
the rotating parts must be such as to ade- 
quately lubricate with the least amount of 
internal friction and tendency to develop fatty 
acids. In consequence, lubricants for this pur- 


A 





Fig. 5 


latter is, of course, controlled by compressed 
air through the medium of the piston. Accord- 
ing to design, however, this rotative impulse 
may be derived either from the piston to which 
it is splined, with the piston in turn working 
on a rifle bar with a pawl ratchet attachment, 
or an independent balanced air motor may be 
located in the front head and connected directly 















































Courtesy of Worthington Pump & Machinery Corp. 
Details of the Worthington hand held rock hammer of the horseshoe valve type. ‘‘A” indicates the lubricator cap and 
other lubricating essentials, including the felt plug, plug spring and spring plunger. 


pose must be selected with the utmost care. 
Fortunately, due to the construction of the 
drill housing parts, there is but little possi- 
bility of dirt or grit entering the machine to 
contaminate the lubricant. These parts should, 
therefore, function for indefinite periods. As 
air, however, is the motivating power and is 
constantly being exhausted from the machine, 
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Courtesy of The Cleveland Rock Drill Co. 


Fig. 6—Showing an arrangement of water tank and hose when used in connection with wet drilling operations. 


to the chuck parts. In this case, of course, the 
piston is a free floating member. 

It will be evident from the above that there 
are both reciprocating and rotating elements to 
be considered in connection with the use of 
lubricants. Each present a somewhat different 
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a certain portion of the lubricant is being con- 
stantly carried out with the exhaust; the lubri- 
cant supply, must, therefore, be regularly re- 
newed. Otherwise, there is but little possibility 
of impaired lubrication. One must, of course. 
remember that only very small quantities of 
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lubricant are carried in the internal reservoirs 
of the average drill; hence frequent refilling is 
necessary. Larger reservoirs would necessitate 
more metal and heavier drills. 

It is also practicable to lubricate the air 
prior to its delivery to the tool by means of a 
suitable air line oiler located in the air hose a 
few feet back from the drill. In addition, most 
rock drills have an internal built-in oil chamber 
and lubricating device. It is, however, not 
absolutely essential to use this inbuilt type of 
lubricator if the air line oiler is functioning 
properly. 


OPERATING CONDITIONS 


The rugged nature of the average drill often 
leads to a false impression in regard to the in- 
tricate mechanisms within. They are therefore 
often subjected to unnecessarily hard service, 
being thrown around or dropped regardless of 
whether they land in mud, slush, water or on 
rock. Handling in this manner will be found 
to result in more or less ultimate damage to 
the working mechanisms, even if the casing is 

















Courtesy of Gardner-Denver Company 


__ Fig. 7—Sectional view of the Gardner-Denver S-55 hand held drill 
l'his device is also equipped with an integral oil reservoir. 


rugged enough to come through whole. Fur- 
thermore, a certain amount of dust, dirt and 
water may frequently work in to rust, score or 
abraid the wearing elements. 


It is relatively difficult for any lubricant to 
withstand such conditions, however suited it 
may be to the actual operating requirements. 
Water, for example, will tend to wash off the 

















Courtesy of Ingersoll-Rand Company 

Fig. 8—Ingersoll-Rand wagon drill. The mobility of a device of this 
type, and the extent to which the drill tower can be adjusted according 
to the angle of drilling, is noteworthy. 


lubricating film from the wearing surfaces. For 
this reason, compounded mineral oils, of rela- 
tively high viscosity, containing more or less 
animal oil in compound are recommended for 
the lubrication of such equipment as hammer 
drills where they may have to operate in the 
presence of water. Such lubricants function on 
the same principle as do steam cylinder oils. 
In other words, they emulsify with water, by 
virtue of their fatty oil content, creating an 
adhesive emulsion which adequately resists the 
washing effects of water and sticks tenaciously 
to all wearing elements. But such lubricants 
are only recommended for air tools wherein 
water is entrained in the air due to atmospheric 
or operating conditions. 
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In tools of this nature, water leakage ito the 
tool mechanisms must of course be prevented 
as far as possible. In fact, the conditions in the 
cylinders are somewhat similar to those en- 
countered in the cylinders of pumps. In mine 














Courtesy of Worthington Pump & Machinery Corp. 

Fig. 9—The Worthington 3-Speed Rock Hammer. This drill is 

equipped with an inbuilt lubricator, with a readily accessible pomt for 

relubrication which is of material advantage in protecting the internal 
parts and the lubricant against contamination. 


drills, this water may frequently contain an 
appreciable percentage of acid, which would 
cause corrosion as well as impaired lubrication 
in the body of the operating mechanism. 
Where pneumatic tools are designed to func- 
tion dry, they should be absolutely dry, and as 
free from moisture as possible. On such equip- 
ment, straight mineral lubricants are used. If 
they have been properly refined and are of the 
requisite viscosity and pour test they will with- 
stand adequately any washing effect that may 
result from condensation of moisture from 
compressed air as normally used. They will 
not, however, protect the wearing surfaces 
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against au excess of moisture as may occur if 
the tool is dropped in the mud or allowed to 
remain exposed to the elements for any length 
of time while not in use. The ultimate result 
will, of course, be rusting and corrosion, with 
subsequent difficulty in operation, an inability 
to perform the rated amount of work, and the 
necessity for repair or replacement of parts. 


The Abrasive Effects of 

Dust and Dirt 

Wherever a tool is carelessly handled, dust 
and dirt which may gain entry along with the 
dirt which may be carried through the tool by 
the air itself, will be detrimental as a potential 
cause of wear. It is normally easier to protect 
a drill against the entry of abrasive foreign 
matter via the tool itself than via the airline. 
All that is usually necessary is care in handling 
when not in actual operation. Rarely will any 
appreciable amount of dirt penetrate the tip 
orifice while air is passing through it. If it is 
therefore stored or rested in a_ position or 
locality free from dirt when not in use it should 
function satisfactorily for an indefinite period. 

It is not always possible to obtain clean air, 
however, for this will depend upon the loca- 
tion of the compressor, its air intakes, whether 
or not air filters are installed, and the cleanli- 
ness of the inter-coolers and air lines. Further- 
more, there will also be the possibility of 
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Courtesy of Sullivan Machinery Company 
Fig. 10—Section through a Sullivan L-12 water tube type of drill. 
Points pertinent to lubrication are plainly indicated. 


particles of rust being carried along by the air, 
especially where lubrication has not been 
adequate in the protection of those parts of the 
system exposed to moisture. 
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Particles of rubber from the air hose and 
gaskets may also find their way into the air 
passages and cylinders along with other foreign 
matter, to materially interfere with the free 
operation of the tool mechanisms, 

For this reason, some 
authorities recommend lo- 
cating a wire strainer of 
suitable fineness in the in- 
let pipe. This should effee- 
tively remove the greater 
part of any solid foreign 






quent and regular inter- 
vals. Care in handling 
and delivery of lubricants 
to prevent entry of foreign 


matter and protect the ZZ m 
working mechanisms of \ Ae 
the drill. This strainer 4 i =H! 
must be cleaned at fre- al) ay 
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Fig. 12 


matter will also be ad- the machine is in operation. 
visable. When the air is shut off the oil flow is stopped. 
Where automatic lu- 


brication is provided for 
by means of air line oilers or atomizers which 
mechanically deliver the requisite amount of 





Courtesy of Sullivan Machinery Company 

-The piston, rifle bar, ratchet mechanism, and buffer ring of 

hes n 1-9 Rock Drill. These operating mechanisms in any drill 
‘efully designed and built of the best type of steel to insure 
oration, resistance to wear, and maintenance of adequate 
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oil to ile air lines, there will be the least possi- 
hle chance of dust or dirt being carried in. Such 
devices literally lubricate the air, in much the 
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same imanner as mechanical or hydrostatic 
lubricators lubricate the steam in a steam 
engine. Air under pressure just like steam will 
readily carry and distribute properly atomized 
oil to all the working elements of the tool. 





Courtesy of Gardner -Denver Company 


Details of the Gardner-Denver air line oiler. This device functions automatically while 


\n ample supply of finely atonuzed oil is carried to all moving parts. 
rhe rate of oit flow is adjustable and may be varied 


according to the viscosity and operating temperature. ‘The principle of operation is based on drawing 
of oil from the reservoir by virtue of the partial vacuum which is created. 


Where drills, hammers and other such tools 
must be periodically oiled by hand, however, 
in the absence of automatic means of lubrica- 
tion, there may be more possibility of acciden- 
tal entry of dust or dirt occurring. At best, 
operators’ hands will be dirty, and in’ such 
localities as mines and quarries, the atmos- 
phere will often be laden with dust. Under 
such conditions, the lubricants for current 
usage should always be stored and handled with 
the utmost care. Cases have been seen where 
these latter were kept in open cans adjacent to 
the tools, the only apparent idea being handi- 
ness and to eliminate loss of time when lubri- 
cating, as far as possible. Naturally, consider- 
able dust and dirt will be bound to settle in 
these containers under such conditions with 
the result that the tools may be ultimately 
lubricated with an abrasive compound which 
will rapidly cause wear to a serious extent. 


METHODS OF LUBRICATION 


While the type and extent of refinement of 
the lubricants employed have much to do with 
efficient operation of pneumatic tools, the 
means whereby the former are applied or 
distributed has a marked effect upon their 
ability to function effectively. It is evident 
that even the best of oils or greases may fail 
to do their work if they are haphazardly used, 
in such a manner as to be unable to reach all 
the wearing elements of the tools. Tool builders 
will agree that perhaps more failures or com- 
plaints arise from ineffectual lubrication 
through misusage of lubricants, than from any 
average operating condition. In many cases, 
this will be due to ignorance: in others, how- 





ever, sheer neglect is the reason, often because 
of lack of appreciation of the lubricating re- 
quirements of their equipment. 

There are many excellent oils and greases on 
the market, in most cases refined more or less 
especially to serve pneumatic tools, with a 
minimum of fluid friction, a maximum of seal- 
ing power in the prevention of air blow-by past 
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today, however, the necessity for maximum 
production demands the adoption of the most 
modern means of lubrication, in the interests 
of continued and efficient operation. 


Air Line Lubricators 
Devices of this type are in general intended 
for the handling of fluid oils. They work on 
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sil 

































































i 
RATCHET PAWLS ARE REVERSIBLE 0 J) 
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STURDY FORGED RETAINER, 
SPRING-CUSHIONED TO RELIEVE SHOCK. 
EFFECTIVELY HOLDS AND PULLS STEEL, 
EASY TO OPERATE , QUICKLY AND EASILY 

REMOVED OR REPLACED. 


Courtesy of Chicago Pneumatic Tool Co. 


Fig. 13—Structural details of the Chicago Pneumatic Heavy Sinker Drill designed for either dry 


or wet operation. All parts are clearly indicated. 
the pistons, excellent lubricating ability and a 
pour test commensurate with the operating 
requirements. It is obviously up to the opera- 
tor to use these products intelligently, in 
accordance with the recommendations of the 
builders of his tools, and the oil company from 
whom he purchases. Makeshift or obsolete 
ideas may have been permissible in the past, 


the principle of atomization, pulsation or suc- 
tion action. In the latter type, the air in its 


passage through the working mechanisms, 
draws the requisite amount of oil from the 
reservoir by suction. Where atomization is in- 
volved, there is a needle or pin valve through 
which a certain amount of air passes to carry 
the required lubricant forward into the tool. 
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In either case, air as it passes through the 
lubricator becomes charged with oil in finely 
atomized condition, to insure effective distri- 
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Courtesy of The Cleveland Rock 
Drill Co. 

Fig. 14—Indicating a method of 
using line oilers with rock drills. Note 
that these oilers are attached at the 
manifold. 

















bution to all parts of the tool with which it 
comes in contact. 
Pulsation is also employed in the lubrication 


kept thereby in continuous flow, to the air and 
tool mechanisms. Such a lubricator is fre- 
quently built with an oil capacity sufficient to 
last over a working shift in order to reduce the 
possibility of lack of lubrication through 
negligence or carelessness on the part of the 
operators. 

The valve chest lubricator operates by virtue 
of the pulsation of air in accordance with the 
movement of the tool piston within the cylin- 
der. Asa rule, such a lubricator is designed to 
handle heavier oils or light greases.  Re- 
lubrication or re-charging is accomplished by 
means of lubricant-carrying cartridges inserted 
in the lubricator. 

Chuck lubrication can also be mechanically 
effected on many types of tools by attaching a 
suitable device near the front end adjacent to 
the chuck parts. In certain types of such 
lubricators, ports are provided for carrying the 
lubricant to the impact end of the piston and 
chuck mechanisms. Grease is usually pre- 
ferred for the lubrication of such parts, a grade 
of medium bodied product being adaptable to 
average operating conditions. Obviously, it 
must be resistant to oil separation, and stable 
with respect to oxidation. 


THE BENEFITS OF CLEANLINESS 

The fact that cleanliness is definitely allied 
to effective drill operation and dependable 
lubrication, requires the most careful consider- 
ation of the ways and means to accomplish the 
desired results and protect tool parts against 
normal wear, rust and corrosion. 

Cleaning can best be accomplished by using 
a solvent such as benzine, kerosine or gasoline. 
Normally, these will cut any gummy residues 
and enable them to be washed out. Where 
greases are used there will often be a tendency 
for accumulation of gummy residual matter. 
The entry of dust, dirt or water will aid in 

















Courtesy of Worthington Pump & Machinery Corp 


Fig. 15—The Worthington light heavy weight type of Drifter, designed for either wet or dry operation. 


of air prior to its passage to the tool. Opera- 
| tion of such a lubricator is brought about by 
the reciprocating action of the piston, oil being 


developing such formation, as well as adding 
an abrasive element. Such matter should, 
therefore, never become so extensive as to 
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interfere with free motion of the tool mechan- consider three distinct types of lubricants, 
isms. Smaller tool parts can be effectively Normally these will include those compounded 
freed of non-lubricating accumulation by sub- — cylinder oils as required for tools wherein mois- 
ture is present; the conventional low pour point 
Vv. 4A a and light viscosity straight mineral oils; and 
light to medium bodied greases adaptable to 
heavy slow moving tools or parts designed for 
grease lubrication. Oils are in general required 
for valve and cylinder lubrication of higher 
speed tools, for conditions where water or ex- | 
cessive moisture may be involved, and in some 
cases for the lubrication of the chuck parts and 
impact end of the piston, 


Pour Point an Indication of 
Low Temperature Fluidity 
The behavior of a lubricating oil when sub- 
jected to low temperature conditions has led 
to considerable study of methods of test, to § 
determine accurately the point at which con- | 
gealment begins and fluidity becomes retarded. 
In the interest of effective lubrication at low 
c temperatures, this knowledge becomes of con- 
fortes a’ The (leutant Rock Drill Company Siderable value in initial selection of oils which 
Fig. 1()—IIlustratine the valve action of a Cleveland Rock Drill. The Will possess adequate fluidity to enable ready 
pre éylinder ‘aceording tothe snovement of the piston handling in lubricating devices, and maintain § 
Vents “V" and “Z" permit air to escape to the atmosphere after it has protective lubrication of the parts to be served. | 
done its work, Channels "hand “nt” serve alternately as supply and The effect of cold upon petroleum lubricat- 


exhaust ports. 





mergence in a bath of any one of 
these cleaning fluids for a few hours, 
and blowing out thoroughly with air. 

Large tools, however, may require 
disassembling to a more or less ex- 
tent when cleaning is necessary. If 
the tool has been laid up for any 
length of time, the parts should be 
soaked in solvent to soften or cut 
any gummy matter and permit of 
easy washing off of such other foreign 
residuum which may not be entirely 
soluble. 

An effective way of preventing 
accumulations of foreign matter in 
rock drills is to suspend them in a 
bath of cleaning fluid whenever they 
are not in use. This will prevent oxi- 
dation by eliminating contact with 
air, otherwise, were the latter at all 
moist, it would promote the forma- 
tion of rust, corrosive matter and 
gummy residues from certain classes 
of lubricants. Immersion, therefore, Fig. 17—The “DriAir” separator which automatically ejects condensed water from 
is an excellent preventative against crerrar the left: meeting ing hale “Re This detects heavy sluse of water throng 
oxidation. Prior to re-usage, how- same outward against the wall of the cylinder and downward into the collecting space 
ever, the tool should of course be SS fOSEP pity Get ree collected at screen andl diverted to the betes 
thoroughly re-lubricated with fresh 
oil or grease according to its requirements. ing oils is not the same as upon simple fluids, 

such as water, alcohol, glycerine, benzine, etc. § 


LUBRICATING REQUIREMENTS The latter have fixed and accurately ascertain- 



































Courtesy of New Jersey Meter Company 


In studying air tool lubrication one must — able freezing points at which a complete change 
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LUBRICATION 


from the liquid to the solid state takes place, 
but lubricating oils, which are mixtures of 
hydrocarbons of various melting points, or 
freezing points, behave like solutions, and 
frequently deposit some portion of their con- 
stituents before the whole mixture solidifies. 

Interesting phenomena which can only be 
explained by change in the inner or molecular 
structures are observed in the pour test of 
many lubricating oils. 

The A.S.T.M. (*) defines the pour point as 
follows: 

“The pour point of a petroleum oil is 
the lowest temperature at which the oil 
will pour or flow when it is chilled without 
disturbance under definite prescribed con- 
ditions.” 

Stirring is contrary to good practice, for 
where an oil is stirred, it solidifies at a lower 
temperature than when held stationary. This 
may be explained on the assumption that the 
movement of the oil destroys the formation of 
a fine network of microscopic particles of par- 
affinic bodies which are separating out. 

This segregation gives the oil a certain sup- 
port and thereby facilitates solidification. In 
an analogous way this explanation may apply 
to the influence of pre-heating; the waxy par- 
ticles being probably transformed by warming 
into a very strongly dispersed state, from which 
it is possible to form a finer and thicker net- 
work than in the oil which has not been heated. 

Their opinion (f) as to the significance of 
this characteristic is also of interest, viz.: 

“The pour point gives an indication of 
the temperature below which it may not 
be possible to pour or remove an oil from 














Courtesy of Gardner-Denver Company 
Fig. 18—Cylinder details of the Gardner-Denver hand held drill. This 


cylinder is fitted with a removable bushing which is designed with an 
angular groove constituting an oil reservoir of considerable capacity. 





its container, or below which it might be 
dangerous to use the oil in gravity lubricat- 


*)A.S.T.M. Method of Test for Cloud and Pour Point, D-97-34, 
A.S.T.M. Standards on Petroleum Products and Lubricants, Sept. 
1935, p. 47. 

\t)The Significance of Tests of Petroleum Products, Report of Com 
mittee D-2 on Petroleum Products and Lubricants, 1934, p. 9-10. 


ing systems, where the head tending to pro- 
duce flow is small. However, it should be 
borne in mind that the size and shape of 
the container, the head or force exerted 
upon the oil, and the nature of its physical 




















Courtesy of The Direct Separator Co., Inc. 


Fig. 19—A combination air separator and trap for removing oil and 
water from compressed air. A device of this type is extremely ad- 
vantageous where clean dry air is essential to operation. 


structure when solidified, all have an effect 
upon its tendency to flow. Accordingly, it 
is self-evident that no single test can be 
devised which can be taken as a positive 
and direct measure of the performance of 
an oil under all conditions of service, and 
the pour test should be regarded as giving 
only an indication of what may be ex- 
pected.” 


Viscosity 

Due to the fact that the viscosity is one of 
the most practicable guides to the pneumatic 
tool operator, in regard to the adaptability of 
an oil for the conditions under which he must 
operate, he must be thoroughly familiar with 
this characteristic. 

For the information of those not fully in- 
formed in this regard, it is well to state that 
viscosity is that inherent property by virtue of 
which the flow of liquids is retarded. It is 
therefore possessed by all oils in varying 


[11] 





degrees. In effect, it is the resisuance offered by 
the particles or molecules of a liquid in sliding 
past each other. 

Viscosity is commonly measured by taking 
the time required for a certain quantity of the 
liquid in question to flow through an orifice of 
standard size under standard temperature con- 
ditions. The Saybolt Universal Viscosimeter 
has been adopted for this purpose by the 
American Society for Testing Materials. In the 
oil industry. it constitutes the measurement of 
the number of seconds required for 60 cu. cm. 
of oil to flow through the orifice at the standard 
temperature. For lighter products such as 
engine and machine oil, this is usually 100 
degrees Fahr. For heavier oils, such as gear 
compounds and steam cylinder oils, 210 degrees 
Fahr., is commonly used. Therefore, when an 
oil is referred to as having a Saybolt Viscosity 
of 300 seconds at 100 degrees Fahr., it implies 
that 300 seconds will be required for 60 cu. cm. 
to flow through the standard Saybolt viscosime- 
ter at this temperature. 
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power medium should not come in contact 
with any water other than the small amount 
which will be condensed in the air lines during 
passage from the compressor to the drill. Due 
to the gradual cooling which takes place within 
these lines, it can generally be assumed that 
all air, as involved in rock drill operation, 
contains moisture, the amount depending upon 
the temperature. When condensed, a large 
part of this moisture will tend to precipitate 
and form water, as mentioned above. Of 
course, if it is not removed it will follow a 
course through the air lines. In addition, 
water in rock drill mechanisms will wash away 
the lubricant and impair the operation of the 
tool parts, and tend to loosen scale, rust or dirt 
in the pipe lines, which would obviously lead 
to serious consequences were foreign material 
of this type carried through the working ele- 
ments of the tool with the air. 

It is practicable to remove moisture of this 
nature by means of a suitable aftercooler 














Courtesy of Ingersoll-Rand Company 


Fig. 20—Section through an Ingersoll-Rand aftercooler. Arrow shows 
the course of air. The moisture separator is in the space below the 


right hand end of the lower tube nest. 


MOISTURE REMOVAL 

As has already been mentioned, there are 
certain detrimental features attendant to the 
use of abnormally wet air in rock drill opera- 
tion, for the moisture content in this air may 
not only interfere with circulation and_per- 
formance of the lubricant, but also this mois- 
ture content may freeze at the exhaust port 
and reduce the effectiveness of the drill; 
moisture in the air will, of course, tend to 
cause rusting and corrosion of certain of the 
tool parts. 

In a well designed drill, the air used as the 


[12] 


installation in conjunction withthe compressor [7 
system. Where an aftercooler is not in use, 7 
however, a moisture separator can be used to | 
good advantage. Any device of this sort can 
be installed on branch lines or outlets. One 
must, however, consider the prevailing temper- 
ature within the trap. Where this may become 
abnormally low, with the possibility of freezing 
of the water content, frequent draining must be 7 
assured; otherwise it would be best to install | 
the separator in the compressor room or in 
some other warmer compartment where there 
will be no possibility of freezing. 

Printed in U. S. A. by 
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ont let Q | L leave its 


calling card 


Here’s how you can reduce 
compressor hazards with minimum 


feed and low-carbon oils 


It is one thing to say “give her a minimum 
feed” and another to deliver the goods. It takes 
a special type of oil. 

You will get more reliable compressor opera- 
tion with Texaco Cetus and Texaco Aleaid and 





Algol Oils. These oils were made especially to 


meet the conditions found in air compressors. , eee 
The portable compressor is a rugged individual. 


These oils are extremely pure and provide a It has to be, because the hazard of dust is added 
- _ R vi is F 9 7 
tough, oily film. What little carbon that is formed, to the “natural causes” of compressor trouble. 


is of a dry fluffy nature that does not form hard 
deposits and blows out through the airlines. 

Many oils, less carefully refined, leave gums 
and carbon that combine with the dust of the 
air to form hard deposits. Such deposits are 
dangerous and should be avoided. 

With Texaco Cetus and Alcaid Oils you will 
avoid carbon hazards and improve compressor 
operation. In many cases these prod- 








ucts will enable you to reduce the TEXACO 
Even in these large stationary compressors, car- 
bon will form if the lubricant is not right. Oper- 
ators of compressors such as these find that 
we will send our representative to on.t.e0 Texaco Compressor Oils give them safe, eco- 
serve vou. nomical operation. 


rate of feed materially. 
Write The Texas Company and 


THE TEXAS COMPANY . Texaco Petroleum Products + 135 East 42nd St., New York City 


ATLANTA ¢ BOSTON + BUTTE + CHICAGO + DALLAS +- DENVER + HOUSTON 
LOS ANGELES + MINNEAPOLIS - NEW ORLEANS - NEW YORK - NORFOLK ~- SEATTLE 
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Actual, unretouched 
photograph of see- 
tion of air line that 
choked up, turned 
white hot, interrupted 
work. Caused by hard 
carbon depositing 
from a well-known 
air-compressor oil. 


An air line became white hot. 

Right next to it, on the same job, another air line 
was working perfectly. 

The boss ordered both compressors shut down. 

“Get a hack saw and cut me out a section from 
each line,” he ordered. 

The line that had heated up so dangerously was 
found to be completely clogged . . . packed tight 
with carbon hard as flint. 

The other line, equally long in the same service, 
was perfectly clear . . . Just traces of soft particles 
you could easily wipe off with a finger. 

That is the difference oil can make in your air- 
compressor equipment. 

Oils may look alike, but .. . Texaco Cetus, Alcaid 
and Algol Oils are refined by a special process to 
make them right for compressors. They have the 
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THE TEXAS COMPANY 
Texaco Petroleum Products 


135 E. 42nd St., New York City 
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Actual, unretouched 
photograph of section 
sawn from air line op- 
erating under identical 
conditions. This com- 
pressor was lubricated 
with highly refined 
Texaco Algol. 


extreme purity that is absolutely necessary to safe 
compressor operation. 

They cannot form hard carbon that chokes up 
your air line. 

They form only a slight amount of carbon, and 
this carbon is so light and fluffy in nature that it 
blows right out through the air line. 

Specify Texaco Cetus, Alcaid or Algol. In many 
cases, the extra purity of these oils will reduce the 
rate of feed materially. 


Make your next order TEXACO., 
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